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What is claimed is : 



1. A composition comprising 

a) a naturally occurring or synthetic elastomer susceptible to oxidative, thermal, dyna- 
mic, light-induced and/or ozone-induced degradation, 

b) a white reinforcing filler, and 

c) as coupling agent, at least one compound of the formula I 



Rg-Si-Rg-S-Re- 
R4 



-R1 



(I). 



- 1 n 



wherein, when n is 1, 



R n is hydrogen, Ci-CzsalkyI, Ci-C^alkyl substituted with furyl, morpholine, d-C 4 di- 
alkylamino, Ci-C 4 trialkylammonium or M + O3S-; Cz-C^alkyl interrupted by oxygen; 
Cs-C^cycloalkyl, Cz-^alkenyl, unsubstituted or Ci-C 4 alkyl-substituted phenyl; 
C7-C 12 phenoxyalkyl, unsubstituted or d-C 4 alkyl substituted C 7 -C 9 bicycloalkyl; 




; or when R 7 is a direct bond, R1 is -CN, 



-SORe, -SO2R8, -N0 2 or -CORe, 



when n is 2, 



Ri is d-Casalkylene, Ci-Czsalk^ene^^^^with d-C 4 alkyl; C^-Czsalkylene sub- 
stituted with Ci-C 4 alkyl and interrupted by oxygen; C^-Casalkylene interrupted by 



oxygen, sulfur, phenylene or cyclohexylene; 
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O O 




R 2 , R3 and R4 are each independently of the others Ci-C^alkyl, QrC^alkyl interrup- 
ted by oxygen; Cs-C^cycloalkyl, (VC^alkenyl, unsubstituted or d-C 4 a!kyl-substituted 
phenyl, Cy-Cgphenylalkyl, d-Casalkoxy, C 3 -C2salkoxy interrupted by oxygen; 
C 5 -Ci 2 cycloalkoxy, Cz-Qsalkenyloxy, unsubstituted or Ci-C 4 alkyl-substituted phenoxy, 
Cz-Cgphenylalkoxy, halogen, C 2 -C 25 alkanoyIoxy or unsubstituted or Ci-C 4 alkyl substi- 
tuted benzoyloxy; with the proviso that at least one of R 2 , R3 or R4 is Ci-Q^alkoxy, 
C3-C25alkoxy interrupted by oxygen; C 5 -C 12 cycloalkoxy, C^C^alkenyloxy, unsubsti- 
tuted or Ci-C 4 alkyl-substituted phenoxy, CT-Csphenylalkoxy, halogen, CVC^alkanoyl- 
oxy or unsubstituted or Ci-C 4 alkyl substituted benzoyloxy; 

R5 is Ci-C^alkylene, C 5 -Ci 2 cycloalkylene, unsubstituted or d-C 4 alkyl substituted 
phenylene; 

Re is a direct bond, Ci-C25alkylene; or Ci-C^alkylene substituted with CrC^alkyl, 
C 2 -C 2 5aIkoxycarbonyl or phenyl; 

R 7 is a direct bond or — C-R^- , with the proviso that, when R 7 is a direct bond and 

O 

I! 

n is 1 , R 6 is not a direct bond; and with the proviso that, when R 7 is — C-Rjg- , R 6 is 
not a direct bond; 

Rs is CrQ^alky!, C2-C2salkyl interrupted by oxygen; Cs-Ci 2 cycloaIkyl, C^C^alkenyl, 

QrC^alkinyl, Cy-Cgphenylalkyl, unsubstituted or Ci-C 4 alkyl-substituted phenyl, 

R 9 is Ci-Csalkyl, 

R10 is hydrogen or Ci-C 4 alkyl, 
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R11 and R 12 are each independently of the other hydrogen, CF 3 , Ci-Ci 2 alkyl or phenyl, 
or Rn and Ri 2 , together with the carbon atom to which they are bonded, form a 
C 5 -C 8 cycloallcy!idene ring that is unsubstrtuted or substituted by from 1 to 3 Ci-C 4 alkyl 
groups, 

R 13 is oxygen or -N(R 14 )-, 

R 14 is hydrogen or Ci-C 12 alkyl, 

M is sodium, potassium or ammonium, and 

n is 1 or 2; or an oligomeric hydrolysis product of the compound of the formula I. 



2. A composition according to claim 1, wherein 
when n is 1, 

Ri is hydrogen, C r Ci 8 alkyl, Ci-Ci 8 alkyl substituted with furyl, morpholine, Ci-C 4 diaikylamino, 
Ci^trialkylammonium or M + ~0 3 S-; C^C^alkyl interrupted by oxygen; Cs-C 8 cycloalkyl, 
CVCisalkenyl, unsubstituted or Ci-C 4 alkyl-substituted phenyl; Cy-Ciophenoxyalkyl, unsubsti- 



tuted or Ci-C 4 alkyl substituted 




*9 R 9 

or when R 7 is a direct bond, Ri is -CN, -SOR 8 , -S0 2 Rs, -N0 2 or -CORe, 



when n is 2 a 



Ri is Ci-Ci 8 alkylene, Ci-Ci 8 alkylene substituted with Ci-C 4 alkyl; C 2 -Ci 8 alkylene substituted 
with Ci-C 4 alkyl and interrupted by oxygen; QrC^alkylene interrupted by oxygen, sulfur, 
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R 2l R 3 and R4 are each independently of the others d-d 8 alkyl, drdsalkyl interrupted by 
oxygen; C 5 -C 8 cycloalkyl, C 2 -Ci 8 alkenyl, unsubstituted or d-dalkyl-substituted phenyl, 
C 7 -C 9 phenylalkyl, d-d 8 alkoxy, d-d 8 alkoxy interrupted by oxygen; Cs-C 8 cycloalkoxy, 
C 2 -Ci 8 a1kenyloxy, unsubstituted or d-C 4 alkyl-substituted phenoxy, d-dphenylalkoxy, 
halogen, C 2 -C 18 alkanoyloxy or unsubstituted or d-dalkyl substituted benzoyloxy; with the 
proviso that at least one of R 2 , R3 or R4 is d-dsalkoxy, C 3 -C 18 alkoxy interrupted by oxygen; 
Cs-Cscydoalkoxy, d-dealkenyloxy, unsubstituted or d-dalkyl-substituted phenoxy, 
C 7 -C 9 phenylalkoxy, halogen, C 2 -Ci 8 alkanoyloxy or unsubstituted or d-dalkyl substituted 
benzoyloxy; 

Rs is Ci-Ci 8 alkylene, C 5 -C 8 cycloalkylene, unsubstituted or Ci-C 4 alkyl substituted phenylene; 
Re is a direct bond, Crdsalkylene; or d-d 8 alkylene substituted with Ci-Ci 8 alkyl, C^-deal- 
koxycarbonyl or phenyl; 

O 
ll 

R 7 is a jiirect bond or — C-R^- , with the proviso that, when R 7 is a direct bond and n is 1, 

o 

Re is not a direct bond; and with the proviso that, when R 7 is — C— R^- , Re is not a direct 
bond; 

Rs is d-d 8 alkyl, C2~d 8 alkyl interrupted by oxygen; C 5 -C 8 cycloalkyl, C 2 -C 18 alkenyl, C2-d 8 al- 

kinyl, d-Cgphenylalkyl, unsubstituted or d-dalkyl-substituted phenyl, 

R g is is d-C 5 alky1, 

R10 is hydrogen or methyl, 

Rn and R 12 are each independently of the other hydrogen, CF 3l d-C 8 alkyl or phenyl, or Rn 
and Ri 2 , together with the carbon atom to which they are bonded, form a C 5 -C 8 cyc!oalkyli- 
dene ring that is unsubstituted or substituted by from 1 to 3 d-dalkyl groups, 
R 13 is oxygen or -N(R 14 )-, 
Ri 4 is hydrogen or d-dalkyl, 
M-issodium, potassiumor ammonium, and 

3— A compasition according to daim 1, wherein R 2 , R3 and R 4 are each independently of the 
others d-dalkyl or d-C 4 alkoxy; with the proviso that at least one of R 2 , R3 or R 4 is d-dal- 
koxy. 

4. A composition according to claim 1, wherein R 5 is drdalkytene. 
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5. A composition according to claim 1, wherein 
when n is 1, 

Rn is hydrogen, Ci-Ci 8 alkyl, Ci-Ci 2 alkyl substituted with luryl, morpholine, C 1 -C 4 diaIky!amino, 
CrC 4 triaIkyIammonium or M + ~0 3 S-; C2-Ci2alkyl interrupted by oxygen; cyclohexyl, C 4 -Ci 2 - 
alkenyl, phenyl, Cy-Ciophenoxyalkyl, unsubstituted or C 1 -C 4 alkyl substituted Cr-C 9 bicycloal- 

kyl; — R— si— R 3 , or when R 7 is a direct bond, Ri is -CN, -SORa or -S0 2 Rs; 
K 

when n is 2, 

R-i is C2-Ci 2 alkylene, C2-Ci 2 allcylene substituted with methyl; C 2 -Ci 2 alkylene substituted with 
methyl and interrupted by oxygen; C 4 -C 12 alky!ene interrupted by oxygen, sulfur, phenylene or 



cyclohexylene; 



direct bond, Ri is 




; or when R 6 and R 7 are a 



R 2 , R3 and are each independently of the others Ci-CsalkyI, C 4 -C 8 alkyl interrupted by 
oxygen; cyclohexyl, C^C^alkenyl, benzyl, Ci-Cealkoxy, C 3 -C 8 alkoxy interrupted by oxygen; 
cyclohexyloxy, QrC^alkenyloxy, phenoxy, benzyloxy, chloro, bromo, C2-C8alkanoyloxy or 
benzoyloxy; with the proviso thairatrleast one-of-R^rRi or R 4 is d-C 8 alkoxy, C3-C 8 alkoxy 
interrupted by oxygen; cydoh e^^y^^ ig^^^a^Bg^, phenoxy, benzyloxy, chioro, bromo, 
C2-C 8 alkanoyloxy or benzoyloxy; 
Rs is C2-C 8 alkylene, cyclohexy le n e o r pheny lene; 

Re is a direct bond, Ci-Csalkylene; or Ci-C 8 alkylene substituted with d-C 4 alkyl, C2-C 8 alkoxy- 
carbonyl or phenyl; 
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R 7 is a direct bond or — C-R^- , with the proviso that, when R 7 is a direct bond and n is 1 , 

Re is not a direct bond; and with the proviso that, when R 7 is — C-Rjg- p R 6 is not a direct 
bond; 

Re is d-Ci 2 alkyl, QrC^alky! interrupted by oxygen; cyclohexyl, C2-Ci 2 alkenyl, C2-C 12 alkinyl, 
benzyl or phenyl, 

Rn and Ri 2 are each independently of the other hydrogen or Ci-C 8 alkyl, or Rn and Ri 2 , to- 
gether with the carbon atom to which they are bonded, form a cyclohexylidene ring that is 
unsubstituted or substituted by from 1 to 3 methyl groups, 
R13 is oxygen or -IM(R 14 )-, 
R14 is hydrogen or Ci-C 4 alkyl, 
M is sodium or potassium, and 
n is 1 or 2. 

6. A composition according to claim 1, wherein 
when n is 1, 

Ri is hydrogen, Ci-Ci 8 alkyl, Ci-C 8 allcyl substituted with furyl, morpholine, C r C 4 dialkylamino, 
Ct-C^alkylammonium or M + "0 3 S-; C2-C 8 alkyl interrupted by oxygen; cyclohexyl, C 4 -C 1(r 
alkenyl, phenyl, C7-C 10 phenoxyalkyl, unsubstituted or Ci-C 4 alkyl substituted Cr-C 9 bicycloal- 

kyl; — R~si— R 3 , or when R 7 is a direct bond, Ri is -CN, -SORe or -SQ 2 Re; 
K 

when n is 2, 

Ri is Ce-Cealkylene, QrCealkylene substituted with methyl; (VCioalkylene substituted with 
methyl and interrupted by oxygen; C 4 -Ci 2 alkylene interrupted by oxygen or sulfur; 
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; or when R 6 and R 7 are a direct bond, Ri is 



R 2 , R3 and R 4 are each independently of the others Ci-C 4 a!kyl 1 cyclohexyl, C 2 -C 6 alkenyl, ben- 
zyl, Ci-C 4 alkoxy, cyclohexyloxy, C2-C 6 alkenyloxy, phenoxy, benzyloxy, chloro, C 2 -C 4 alkanoyl- 
oxy or benzoyloxy; with the proviso that at least one of R 2 , R3 or R 4 is C^Qalkoxy, cyclo- 
hexyloxy, QrCealkenyloxy, phenoxy, benzyloxy, chloro, C 2 -C 4 alkanoyloxy or benzoyloxy; 
Rs is C^rCealkylene or cyclohexylene, 

Re is a direct bond, CrC 6 alkylene; or Ci-C 6 alkylene substituted with methyl, C2-C 6 alkoxycar- 
bonyl or phenyl; 

o 

R 7 is a direct bond or — C-R^- , with the proviso that, when R 7 is a direct bond and n is 1, 

O 

Re is not a direct bond; and with the proviso that, when R 7 is — C-R^ , Re is not a direct 
bond; 

Re is CrC 8 alkyl or C2-Ci 2 alkenyl, 

R11 and Ri 2 are each independently of the other hydrogen or Ci-C 6 alkyl, 
R 13 is oxygen or -N(Ri 4 )-, 
R 14 is hydrogen or methyl, 
M is sodium or potassium, and 
n is 1 or 2. 

7. A composition according to claim 1, 
when n is 1, 

Ri is hydrogen, Ci-Ci 8 alkyl, Ci-C 4 alkyl substituted with furyl, morpholine, Ci-C 4 dialkylamino, 
Ci-C 4 trialkylammonium or M + "O3S-; C2-Cealkyl interrupted by oxygen; cyclohexyl, C 4 -Ci 0 al- 
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kenyl, phenyl; Cy-C^phenoxyalkyl, unsubstituted or Ci-C 4 alkyl substituted C 7 -C 9 bicycIoalkyl; 
— R=-Si-FL , or when R 7 is a direct bond, Ri is -CN; 

5 | ^3 

when n is 2, 

Ri is CjrCealkylene, C 2 -C 4 alkylene substituted with methyl; C 4 -C 8 alkylene substituted with 
methyl and interrupted by oxygen; C 4 -C 8 alkylene interrupted by oxygen; 




; or when R 6 and R? are a direct bond, Ri is 



R 2 , R3 and R4 are each independently of the others C-rC 4 alkyl or Ci-C4alkoxy; with the provi- 
so that at least one of R 2 , R3 or R4 is d-C 4 aikoxy; 
Rs is C2-C 4 alkylene, 

Re is a direct bond, Ci-C 3 alkylene; or Ci-Csalkylene substituted with methyl, C^Csalkoxycar- 
bonyl or phenyl; 

O 

R 7 is a direct bond or — C-R^ , with the proviso that, when R 7 is a direct bond and n is 1, 

ff 

Re is not a direct bond; and with the proviso that, when R 7 is — C-R^- , R 6 is not a direct 
bond; 

Rn and Ri 2 are each independently of the other hydrogen or Ci-C 4 alkyl, 
R 13 is oxygen or -N(Ri 4 K 
R 14 is hydrogen, 
M is potassium, and 

n is 1 or 2; or an oligomeric hydrolysis product of the compound of the formula la. 
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8. A composition according to claim 1, in which component a) is a natural or synthetic rubber 
orvulcanizate prepared therefrom. 

9. A composition according to claim 1, in which component a) is a polydiene vulcanizate, a 
halogen-containing polydiene vulcanizate, a polydiene copolymer vulcanizate or an ethylene- 
propylene terpolymer vulcanizate. 

10. A composition according to claim 1 , wherein component (b) is silica or alumina, or a mix- 
ture of silica and alumina. 

11. A composition according to claim 1 , wherein component (b) is present in an amount of 1 
to 40% based on the weight of component (a). 

12. A composition according to claim 1, wherein component (c) is present in an amount of 
0.01 to 10% based on the weight of component (a). 

13. A composition according to claim 1, comprising in addition, besides components (a) and 
(b), further additives. 

14. A composition according to claim 13, comprising as further additive^ one or more com- 
ponents selected from the group consisting of pigments, dyes, levelling assistants, disper- 
sants, plasticizers, vulcanization activators, vulcanization accelerators, vulcanizers, charge 
control agents, adhesion promoters, antioxidants and light stabilizers. 

15. A composition according to claim 13, comprising, as further additives, phenolic antioxi- 
dants, aminic antioxidants, organic phosphites or phosphonites and/or thio-synergists. 

16. A compound of the formula la 



R^-Si-Rg-S-Rg— R ? 



(la) 



J n 



wherein, when n is 1, 
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Ri is hydrogen, d-C^alky!, Ci-C 25 alkyl substituted with ftiryl, morpholine, Ci-C 4 dialkylamino, 
Ci-C 4 trialkylammonium or M + ~0 3 S-; C2-C25alkyl interrupted by oxygen; C 5 -Ci 2 cydoalkyl, 
Cz-C^alkenyl, unsubstituted or Ci-C 4 alkyl-substituted phenyl; C7-Ci 2 phenoxyalkyl, unsubsti- 



OH R 



o | 



tuted or Ci-C 4 alkyl substituted Cy-Cgbicycloalkyl; — R^-si-Rg or 



R„ 




when n is 2, 



Rt is Ci-C 25 alkylene J Ci-C^alkylene substituted with C r C 4 alkyl; (VQ^alkylene substituted 
with (Vdalkyl and interrupted by oxygen; QrC^alkylene interrupted by oxygen, sulfur, 



phenylene or cyclohexylene; 



c 
I 

Ri2 





, — N N — or 



; or when R 6 and R 7 are a direct bond, Ri is 




R 2 , R3 and R4 are each independently of the others Ci-C^alkyl, Ce-C^alkyl interrupted by 
oxygen; ~C^Ci 2 cycloalkyl, Ca-C^alkenyl, unsubstituted or Ci-C 4 alkyI-substituted phenyl, 
CT-Csphenylalkyi, Ci-C^alkoxy, Ca-C^alkoxy interrupted by oxygen; Cs-Cujcycloalkoxy, 
C^-C^alkenyloxy, unsubstituted or Ci-C 4 alkyl-substituted phenoxy, Cy-Csphenylalkoxy, halo- 
gen, 02-C^alkanoyloxy or unsubstituted or C 1 -C 4 alkyl substituted benzoyloxy; with the pro- 
viso that at least one of R^ R3 or R4 is Ci-Qaalkoxy, QrQsalkoxy interrupted by oxygen; 
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Cs-C^cycloalkoxy, C2-C25alkenyloxy, unsubstituted or Ci-C 4 alkyl-substituted phenoxy, 
Cy-Csphenylalkoxy, halogen, C2-C2salkanoyloxy or unsubstituted or Ci-C 4 alkyl substituted 
benzoyloxy; 

Rs is Ci-C^alkylene, Cs-C^cycloalkylene, unsubstituted or Ci-C 4 alky! substituted phenylene; 
Re is a direct bond, Ci-C25aikylene; or d-Casalkylene substituted with Ci-C^alkyl, C2-C2sal- 
koxycarbonyl or phenyl; 

o 

R 7 is a direct bond or — C-Rjj- , with the proviso that, when R 7 is a direct bond and n is 1, 

O 

ll 

Re is not a direct bond; and with the proviso that, when R 7 is — C-R^- , Re is not a direct 
bond; 

Re is Ci-Q^alkyl, Ca-Qsaikyl interrupted by oxygen; C 5 -Ci2cycloalkyl, C 2 -C25alkenyl, QrQsal- 

kinyl, Cy-Cgphenylalkyl, unsubstituted orCi-C 4 alkyl-substituted phenyl, 

R 9 is Ci-C 6 alkyl, 

Rio is hydrogen or Ci-C 4 alkyl, 

Rn and R i2 are each independently of the other hydrogen, CF 3 , Ci-Ci 2 alkyl or phenyl, or Rn 

and Ri 2 , together with the carbon atom to which they are bonded, form a C 5 -C 8 -cycloa!kyIi- 

dene ring that is unsubstituted or substituted by from 1 to 3 Ci-dalkyl groups, 

R 13 is oxygen or -N(R i4 )-, 

R 14 is hydrogen or C^-C^alky!, 

M is sodium, potassium or ammonium, and 

n is 1 or 2; or an oligomeric hydrolysis product of the compound of the formula la. 

17. A compound according to claim 16, wherein 
when n is 1, 

Ri is hydrogen, Ci-C 18 alkyl, Ci-C 4 alkyl substituted with furyl, morpholine, Ci-C 4 diaIkyIamino, 
Ci-C 4 trialkylammonium or M + ~Q*S-; (>rC(^Q^5iBmio\Bd by oxygen; cyclohexyl, C 4 -C 10 al- 
kenyl, phenyl; Cy-Csphenoxyalkyl, unsubstituted or Ci-C 4 alkyl substituted Cr-CsbicycloalkyI; 

or — R 5 -si-R 3 , 
R 4 



when n is 2, 



WO 2005/059022 



PCT/EP2004/053273 



-65- 



Ri is C 2 -C 6 alkylene, C 2 -C 4 alkytene substituted with methyl; C 4 -C 8 alkylene substituted with 
methyl and interrupted by oxygen; C 4 -C 8 alkylene interrupted by oxygen; 




R 2l R3 and R4 are each independently of the others Cn-dalkyl or Ci-C 4 alkoxy; with the 
proviso that at least one of R 2 , R3 or is Ci-C 4 alkoxy; 
R5 is CVC^alkylene, 

R6 is CrC 3 alkylene; or Ci-C3alkylene substituted with methyl, C 2 -C 3 aIkoxycarbonyl or phenyl; 

O 

II 

R 7 iS — C-Rqj- , 

Rn and R 12 are each independently of the other hydrogen or Ci-C 4 alkyl, 
R 13 is oxygen or -N(R 14 )-, 
R 14 is hydrogen, 
M is potassium, and 

n is 1 or 2; or an oligomeric hydrolysis product of the compound of the formula la. 

18. A process for ensuring the coupling of a white reinforcing filler to elastomer compositions 
reinforced by a white filler, which comprises incorporating into the elastomer at least one 
component (c) according to claim 1 and then vulcanizing the composition. 

19. The use of component (c) according to claim 1 as coupling agent for ensuring the coup- 
ling of a white reinforcing filler with an elastomer. 



